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Abstract of JP71 94609 

PURPOSE:To provide a master-slave medical 
manipulator which gives an operator more 
freedom and allows him to treat the affected 
part precisely and swiftly when a surgical 
operation, etc., inside a subject's body is 
carried out by the master-slave method. 
CONSTITUTION:lnstalled on the manipulator 
are the first and the second multi- joint slave 
arms 3 and 4 to be inserted into a subject's 
body for a diagnosis or treatment, the control ' 
apparatus 1 5 to drive and control the slave 
arms 3 and 4, and a portable arm operation 
part 5 which remote-controls the slave arms by 
inputting operation order signals to the control 
apparatus 1 5. so that the operator 6, holding 
this portable arm operation part, can. remote- 
control the operation. 
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(54) [S8MO«fM ES«fflVX^'-'Xl<-:^iC^iZt!3.l^-^' 



(57) mm} 

5 etc, Sf^#©gS«d<Jib; BWfi?fi:SiE«»c, *^ 
offliStcj&Sfcfr *Eg!Rffl-7X ^-x u-:^S-7=. t; 3. 

'l*J:t/|g2<D*HfiJiXl'r-:/7— A3. 4t. ;i®x 

3.4 ^mmmm-r.^mmmm i s t &a 

ft* 1 1 1> MI3«!l«igB 1 5 fcSf^m-^rM^&X:*! 
'r-5JlifCi:0«aiSXU-r'7-A3. 4 SiSIBMffll-r 
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J 

&<*IS t-r^^«ffi tfa. 
[0 0 0 1] 

JfAU, ^Kr-fflM^^ff-^XlxY-t/T-A^ffi^, CI 
(DX l^-:/7-A&l®ifta!lfflI-r-5^«fflVX^-X l^- 

[0 0 0 2] 

[0 0 0 3] ^ft. i^mm^pmmm^mm.v. mm»f^ 

^f^mS2 1 7 0 0 C-5Uife^ 
[0 0 0 4] 

[^BJd^»^b,fc^i:T^^jg] Mj^L;/^!^ 

umy^m\z$>^x\:i.. {^m\zm^f:^y<f)^^t^&m\zm 

'b^McDrtux^'^^-v^g >xmm^rc\tmm^n^'D 
:itf)mmx$>'Drzo m^\i. m-Bo^mzms^x^^^ 

&f)mmxmmu^^fi^$>'Drco 

[0 0 0 5] r-^UfeHHtt. e6ffiO;^€rii5^HfiS« 

^c^ixmmtEti^i)^. z^om-B. m&^<D(tLmxf)^^ni 
Mcr)3htjx>5^-5x3 >xi^m^ffU3itisb)z^^mmm 

[0 0 0 6] 'rx^—7.u—:f:SAx\t^=:\f=L 
u-^7-jxiimiLummxmf^^ii^(D\zmm^ti 
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2 

it)^x^:it(Dx^y^i^^mm$>^>^'^\tAmf)^X'Dxm^» 
ysi^^mmxcDu^^y h^mmi^tLxmrn-^nx^^^o 
i^io^v. mmmu^mmm\zmmhrzti^rzm't. sfp 
mi}mmfstix^^^(ox. ^m^t^x<Dmm<Dmi^mm 
f)m^nxv^oz:tfi^$>'orco , 
' [0 0 0 7] ^%m\tm^mm\zmmiyXU^nrch(D 

-So 

[00 0 8] 

■r'5;fe85fc, x^~::^r-A<h, ^icoxi^-r^jF^-A* 
^ jSPiSffwr -saw^T- A»fp«^: & A« b/t d ^: 

[0009] 

20 [f^ffl] SfP#d^a#l/7-Atif^a8^St»b;^:0te,S 
f^bT«f|ffli^Bfc}g^^^^A:^rsa:, MS^Bli;^ 

w--:/r--A^te«i«WbT^»f • saB«sfT'5'::i:*« 

T^So I 
[0 0 10] 

i^mm\ y^^mo^mmm^mm\z&ryr,^xvt^ 

[0 0 11] mi--m3\tmi<Dmmm^7^'ro 

u^^$B^-e, 2\t&m'X$>^. ^m-^io^mm 
30 m\z&.mr^^m\z\^m.m2(D{i^m^\zmKvx9mr 

^ Z. ht^-^mU^ (D^||»A I/-:/T-A 3 . 

4}^««B$nT^iSo mii:im2<D^mm7.v-:^r- 

A3, 4«, Xl^— :/T-A45:<*^3 a, 4aJc:^UTffi 
B:^3t).. 4b3^t32«^ffi{C^tt6nTViS« ^fe. 5 

Ataf^ffiTdbOv -<^««^T-AS^f^g85»Cfl/jNMCD 
mi i:^2(^-7A:$^-iftfPT-A7, 8dt^tte>nTVi 

So ■ " 

[0 0 12] Se»^T-A^f^S5«, m2^^xm^ 

40 \Z7h't^'D\z. tSf^5=*-:/;U9 0-h®i::tt7=>f 

1 o*3&tKite»n. rcoT^Yxyw 1 ooifi»jcflftffi» 

1 tm2CD-TX:$^-|ifPT— A7. BP&^^tt^nTVi 
So Sif^T— :/;V9 0«iSa8{cfilSf^#6(DMJC»ttS 

i<7)S«3^*«iR$n, tsfp7^-:/;^9o5fe«8e8 

J::«Wg2^;i'M 1 (r>%ym(r>yv^ i i a$«ih-rs 
/i:«e)0'J>y 1 2;^^Ktt6nTViSo X^tzii^^X. ^)\/ 
M 1 CD3fe«BRor7 ^ 1 1 a $ U >y 1 2 (C«±-rs 

ttsctfc<fcD. Sf^«j!)^af^^->^;i/9&««u % 

50 ffb;^;^^Ml<hS2CD-7X5'-»f^r-A7, 8 
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3 . ' ■ ' 4 

-fP^-e^^1;:;a:oTViS. S.— — 

[0 0 13] mi ^ll2<;)'TX^-taf^T-A7. 8<D [0 0 2 0] 04 fi||2 Ol^SSW^^U Hi OS^SSW 

J!LB:&3b. 4bco5fe«SSJc^tten3/h}e}$»^ n-:/3!^JW^l 7 fc3t»$n;ferta«l 8 Jc«t»«ft 

Sctaic/^oTVi^^. [0 0 2 1] »Kmr-Amt^ms\z. a^f^a 

[0014] ME» 1 tm2<o^mm7.u-:/r lo B«w^ai:bTsra«jttB*fi:&«»'r^Vt«6Jcx y 

-A3, Ai^^Xfmit,m2 O-TXi^'-i^f^T-A 7 , Z Jffigffl t bT 3 OOUPMS-fe^-tJ— ^^^^JK^tD^finiS 

8<D^BIgBJ-«iKibffl1^-2p^-i5^ im Sir>1^-^V4i.~;Wl 9;5it(*3JK$nTVi^, C:nfcJ; 

a - 1 4 c tc<i:oT^w^B 1 5 fc^jg^nTi^^^o mcfmmx^^o 

[0 0 15] 1 6fJ> iil#2 0!)#:E(^C!)iii««ffi&S(# [0 0 2 2] i^lt. ©JIBSB 1 5«»10^a«tl^« 

■re;fcJe)<Drt^®T«>t). Xn-P^^rJl^iJ^l 7fc^fif$ \Z. |^a»l 8fcit3T#fciif«*'7^^X:/W 1 Ofc 

TViSx-fXT^W 1 0fcai:^$n'5o a? HI tH2 0*88a5XV-':/T~A3, 4:fei:t; 

[0 0 16] :5^tCM^<DJ:^JC«^^n}^cgjRffl^X^ HI ^iH 2 CD^X3^-JS^fPT-A 7. 8 ©W^f Oftfpj^t 

tftfP«63()««»iaT-Atftf^»5SMfC»tt, 5=>fXy [0 0 2 3] T^it)^, ^^T, H 1 ^ictXH 2 (D#||fiB 

W-f 1 0^«^b;^*«^Hl tH2CD'TX:^-Jtf^r- Xl^-:/T-A3. 4 (D^lfrf^<£iftf^^ 6 d^^m-T^o 

A 7, 8&8if^-r^i:, HI ^H2C0VX^-Sf^T-' tftf^# 6 i^H 1 :feJ:t;^H 2 CD^IIfi!:^ I^^Z/T-A 3, 

A7, i(Dm^. -D'i^K^umf^^mn\tmn^—^)v\ A^w^-r^^^txz. m\^^xm20>4^mm:^v-:f 

Ac^it\yxmm^m\s\zxti^n^o r—ixz, 4\zm.{izL'^h't^. ^<oLn. ^v^m^(D 

'[0 0 17] ummwi s\mummm^m^\zsr:5\i^ m'^^mmm7-2>.mv^m^mzuw^nx\^^^im& 

THl i:H2Cr>^giiS5Xl/-:/T-A3. A(Ommm^ ±,>^-^V ^i^^mBi^^tl^. SR^m, »fP 

-:^^=^-^\zmmm^^X'tiV. Hii:H2o^Hfflix 5^ ^6(Di<j^7^t^«cD«4><^i&f^j:t)t>5«vi;^8e), ^«e>^ 

l^-:/7-A3, 4&Hl<i:H2<^>VXi$^-SfPT-A 5£$n;tlI0?iffiii A:^««OHffl[£iL-htc;&:^o -5" 

7, 8i:rai;«i^*$-&^, H i tH2CD^H»XU- tltCfcoT. ©IWSB 1 5 ;^H 1 iiH 2 (D^MfiBX V'- 

^r-IxZ, ^X^^^^Ki3^^\^^XSm2(D^7.^ ^r-Ix3. 4:fe<i:t^Hl <i:H2<?5^Xi$^-Sf^T-A 

-jftfP7-rA863. 4lc:7>f-HA*!y^-r^A*'Y^5"^ 7, 8 <D^:^i: t>{C*?±g^€:m:^-r'5. ^l.X. ^tl 

;l/*iIflS:fToT(.>:So Tfe^jLL^itr^a^li. »f^#i53er«Hli:H20#§l«S 

[0 0 18] ZL(D^o\Z^VF^^f)m^mr-L.^V^m XI/-:/T-A3, 4$:eft«f^bTf?±^i3-^J:'5J3 

• S&tftfp-r-S^i^JCckt), Jil«2 0«^KrttcffA$nT t*ntfJ:V^. et±<o;ii:;0^^, HI i:H2©#Bia5X^ 

v^sHi i:H2<D^§i»xw-::^T-A3, 4:£3aiH» --fr-As, 4(0'':^^rzm^:^^mi^meifimm\z 

f^r^^tf)^x^^>. :i<D^m^. mitm2(D^mm mmi?±'r^zti)^x^. ^^^^\^±x^^o 

*XP~:/T-A3, 4Jc:v ScaL>a:Vi»ifp;0^jB^fc» 4^? [ 0 0 2 4] H 5 J^H3 co^Jg«a|&^L, H 1 OHJfiW 

s<D-e, mi^memm\zmi^^zsm2<D»mmy^\^ (Dmmm\t. mmmr-j^^i^^stmmmmisom 

^m^i?±r^ z, tii^x^^o [0 0 2 5] ««i!T-At»f^fis 5 \^\z\tmwm^ i s 

[0 0 19] ^Tz. t^^*OS^^VXi$^-T-AcD« <i:OraT«ieMSm$fT'5 ;rcie>OilM[BlS» 2 0 75^^^^$ 

ic$"ti:TVifc<D;o^ mmmMtimwi'^m\zf3i^zt\z^ x^^^. ^tc. iM^mT-2>.mi^Wis(Dmitm2<D^ 

. -DXm^if^^^fSiKX^M^X^^. rnJCJcoT. X^-»fPT-A7. 8 &i&;ii^-r;^cae)tCfeMI)&:«i*iBi: 

m0^mmi^js<. ^*6&AA-xjcff -5 w^jo^t^ 50 [0 0 2 6] mmm&i s[^\z^. SffifMT-Aftfpis 
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[0 0 2 71 zL<Dmmm\z^ti\t.»fi^6i>mi<om 

[0 0 2 8] me;^^xfwi7\tmk(Dmmm^mv. x 
y hmmx$>^o 3 1 im^mzwA'T^^LtTO^'^mu 
rvi-s, 7.u-:fr-A3 i\z\t^fk<Dmt&»3sifim 

[0 0 2 9] iia5i^i!jfflit-#^-^5^ 3 4 \tmmmm i 

3 1 (D^mmz}t:KU-::f:c>]^xy:r,^^3 5f)mK> 

mxms e\z\tikm2'<Di^!&p^t:mm'r^rzi^<Dm»m 

[0 0 3 01 XU—Zfy—J^3 1<D^^^\Z\t^m&3S 

t^if^tu c(D^mm3s\z\t»fm6ffimi^^fft> 
-2x3 9\z\tmsc(Dmm&4 OiO^^^t^n. sm^wa 

S84 0(C«X>n-:$'^#^l3ffl5KftllU-~#^'-^4 1 
[0 0 3 1] ■7X^«-T-A3 OCD^feigfiKlCtiTX^'— 

x>Hx:7x^^ 4 2 3^^»frt^nTvv-5, ro-rx^— 
x>Fx:7xX^4 2cD^f^g84 3Jc:f^#^^^Hx^- 

4 43^»tt6»nTt.>-5. 

[0 0 3 2] XU— :/X>Hx:7x^^3 5*5 

^XS^X^-j:>\^:cy:xL^^4 2(Dnm\z\tx.>zi- 

rtifc J: o T^f^^ 6 ;0^#;^^n8S:^^e:<i:•pTvX:$^- 
x> Hx:7 ^ 4 2 a)rtffl<Dit-3jt^-i5^35itlHlteb, 
::oiPi*5$xix— :/x>Hx:7x^^3 5orti8<DiJ;— 
xu-:/x>Hx:7x^:$^3 so^^fl 
^fr^b-frS. I^^Ftc. xi/-:/x>Hxc7xi7^3 5<0 
}«ffl«roR*S:XU--::/x>Hx:7x^5?^3 5W»ox 
>n-:5<coA;i^xSc&«^«"r'5i:d:Jc<i:oT. -rx^J^— 
X> Hx:7x^^ 4 2 Oli— sP^— :$^fc:7>f — HA^y^ 
r^Cii\Z^^X. X>Hx:7x>>^3 5. 4 20m 

[0 0 3 3] xu-^r-i^s Kom^^mm-r^rzub 



(4) «fli¥7-l 946 0 9 

6 cD/ui/Xftj&^ai L.> X 3 1 

1SLmnjU7.^m^^t\Z^^X. Sf^«6(^VX:$^-T 
-A 3 9 CD»f^*X V-^r-K 3 1 Jcra«JCff t>-&S 

•*^'7X5'-T-A 3 9tC7^-H/t-/^-r^A--f 5^5=- 

[0 0 3 4] Ummn \ Bul2Ki!jfflt^-3pqE-3^ 
<3!>S[|ffli<z>ffiiixi^-::/x>Hx:7x^i$' 3 5 05fe«e8tc 

10 rt«$nTlri^CCD3 7;&^P,<D«ffl^&«l3aU ^#3 

2 e ft D T frf 6 n;^5^>f X :/ U-Y 4 5 tc^ D « 

[0 0 3 5] t^KBL/h^Siaod^-; h3£BS:ffifflbT. 

m&nmm9vim^\z^^'^x. mM2(DV^m^\z7.v 

-:/X>Hx:7x^^^3 5«:»A"r^o tafP«6tt, W 
^CDagfe$:li!^r^fc«e>, 5^^X>^l/^4 6<Diii#1fa 
&^;a:;0^e>"7Xi5^-T-A3 9&li»d^LTX^-:/T- 
A 3 1 0«jfp:£*jffil"r^. X V-^T-Ix 3 1 

4 4 3&«a:tt^nTVi-5<DT, X-r :y5^^f^tC<toTXk 
[0 0 3 6] UA-^U ;^:o|^«*?jhX-r*:/^4 4fco^i 

m%:i^vV^v\^x\:.^'^(ox. -?-<o«<DXV-:/T- 
Aff. xu-:/7;-A3 i<DasTie^ici&^iTLs.-5 

50 [0 0 3 7] ^nx. XI/— >^r-A3 1 ;5f^tftf^^ 6 <D 

jS0u?s:(.ii6fp&b/i:«^, sfp#6is. nmzxv- 

r^7-A 3 1 UX U-:/T-A 3 1 

-&^C:ii:{rctoTXl/~:/T~A3 1 o^lbf^^^^fci? 
±$ii-i5^i:d^^iia:7S:^. XL<r>^'^\ZXV-^y-h. 

3 1 (OjS0U;a:lriftf^;^t^i;}«;:«^, AftWJcfiPffiJcx 
l/-::/T-A 3 1 Sr^^jt-r^ t:ei«T^^cfc5 

[0 0 3 81 aSttmSCO^Jfi^qS^i^b. 114 ©^Sfi^ 

«xv-:/T--A 3 1 5*>r x:/i/^ 4 e^^S 

^#3 2tC^0^+ttfc;^^^ Z.(0^mm.. ^W^CD^M 
^ 4 7 JCX l/-:/T-A 3 1 *5j;rx^^ X:/l^'1' 4 6 
ilU'fct)CDT*D. S*«l««tt»4C!>|gJ6«i:l^--e 

[0 0 3 91 ^e^fC. ^#l<Z>-ffilB5tC«X3-P^5jx 
;^^4 8tCj:'3Trt«^4 9 ;&t^it^nT43 0. SAW 

fca#2c;){*cB5j^{c:»A$n, iiias^aiRUTVi^. 
[0 04 01 T^-r x::/u>r 4 6 \z\tmmm&nm^'(m 

. 3\(omv^^u^^x}^^mmt^^^\^uii^^^ys^:- 

50 X>Hx:7xi7^4 2S:»f^T^^. 
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8 



[0 0 4 2] m9^^zsmi o\t^mm^::-\fzLU-:$^ 

BSSSJC^^. ffl^5 2<0§8IStftf^Wt-5 4*tKfrten 
Tt^-S. 10 
[0 0 4 3] Blg@Sf^WN--5 4«-^ffi30tffi3ttf>5 
4 aJcJ:oTTK5 3tciHlifegSEJcffi3£$nT*3D. 21 
<5Dte«»ll^jeif>5 4b*^hLTU>'i?5 5fC»«S$ ' 
nrii^. »J>^ 5 5l^T^5 3<^rt6S«:X^'1' HSft 

^, >if 5 9 t^TffiS 5 3 Sr^fipT^* 6 3 

-i^ 6 2 S?g»:3g 0 UTV^^. • 

[0 0 4 4] Vltt'^^X. Tl^5 3^^f^«75^ItS^^ 

aicoci; ^ \z. ffl^ 5 2 &P8Mj»f^ u/N*- 5 4 \t^imm\z 



[0 04 5] ' 

m^m^m ^j.±,mm\.r:i^^\z. i^^m\z^ti\t. 
mmmr-h.wkr^&^m\^. WiV^mtim^x^x^mmm 
x^^^o\ziyrcf)^^> ^7.^-7.u-zf:^^xt^i&f^ 

[giM(ofe^;^ien] 

[021 mms&m<bmmm7-jxmi^m<Df»m. 

[03] *^^oa»^7-ASf^§Sco^|g, - 

[04] *s!igoM2CD^aws^'r^«iiTx^-;^ 

[0 5] *%B^<D||3<D^SSM^^-rS«ffl-T;^^-X 

[06] *«M<D®4 0|ia^&^"rE«fflVX^-X 

U-:/SCvnhr J- l/-i$'co^#:cDiEffi0« 
[07] |^^lifi«3|<0Xk— :/X>Kx:7 3:iy^®jEffi 

0. 

[0 8 ] *Sg^Oll 5 O^JSW^^-r^ftffi 

[09] #«fflV-tfrLW3^O««,0.i 
[010] ^i;<V=:if3.l^-:^C[>Tl»<Z)»fffi0. 
[W#OKMl 

3. 4- -XW— >^T— A 

5--g|^^T-ASf^ffl 

15- 



[01] 



[02] 



17 16 





[03] 




[07] 
55 36 V 

^^^^^ 



^37 



9 a 
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[09] 




±1 
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